Role of leucine 201 of thermostable D-amino acid aminotransferase from a thermophile, Bacillus sp. YM-1.
We studied the catalytic role of leucine 201 residue of the thermostable D-amino acid aminotransferase: the residue was shown crystallographically to be in the vicinity of the active site to interact with the bound pyridoxal phosphate. We replaced the leucine 201 by alanyl or tryptophanyl residues by means of site-directed mutagenesis. The L201A and L201W mutant enzymes showed anomalous kinetic behavior in the overall reaction. The reaction rates of the L201A and L201W mutant enzymes gradually decreased with an increase in the reaction time to become practically zero at a high concentration of substrates. The mutant enzymes were also inactivated in the half reaction with D-alanine, although more slowly than in the overall reaction. The absorption spectra of the mutant enzymes in the presence of D-alanine and alpha-ketoglutarate suggest that the enzyme molecules were mostly in the pyridoxamine form under the conditions employed. These phenomena were explained by assuming two (or more) enzyme species showing kinetically different catalysis for pyridoxamine form of the mutant enzymes, and the rate of conversion from one of these pyridoxamine forms to the pyridoxal form should be very low. The leucine 201 residue probably regulates the function of cofactor during the reaction of D-amino acid aminotransferase.